Effect of oxygen free radicals on ubiquinone in aqueous solution and phospholipid vesicles.
The purpose of this study was to evaluate the direct effect of oxygen free radicals produced by ultrasonic irradiation on ubiquinone and to compare the efficiency with which the antioxidant can compete with these radicals when it is both in aqueous solution and within the lipid bilayer. The main product obtained after insonation of aqueous solutions of ubiquinone-0 was ubiquinol, moreover some degradation occurred. The direct electron donor responsible for most of the ubiquinol generated by ultrasonic irradiation appeared to be superoxide radical. Addition reactions of hydroxyl radicals with aromatic ring structure led probably to degradation products of ubiquinone, which were not identified. Experiments were also performed to evaluate the efficiency with which ubiquinone-3 could react with oxygen radicals when it was within the lipid bilayer. The effect of presence or absence of a net surface charge was studied selecting a suitable bilayer including dimyristylphosphatidic acid or stearylamine in uncharged dimyristylphosphatidylcholine vesicles. In these systems hydroxyl radicals did not represent a potential danger for the antioxidant, the reaction between superoxide and ubiquinone-3 instead was significant only in positively charged membranes and gave rise to ubiquinol. It is suggested that ubiquinone acts as an antioxidant by stopping the propagation reaction.